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the term containing the first power of h disappearing.   Thus, for the potential energy per unit of area of the shell, we obtain
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The term in h agrees, as might have been expected, with (1)*. But, when the approximation is carried so far as to include h8, (40) depends upon OT as well as upon or. If the normal forces are limited to one surface, -or = 0, or TS = oo . In either case
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The energy involved in a given extension of the middle surface is thus the same, whether the necessary normal force be an internal pressure or an external traction; but the case is otherwise if the forces be distributed. When the work is equally divided between the two surfaces, so that there is (for example) a pressure upon the internal surface and a traction upon the external surface, -cr = — 1; and
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It will be seen that, in order to give rise to this discrepancy, it is not necessary to suppose the introduction of surface forces more powerful than are actually required to maintain the deformation. This instance is sufficient to show that the potential energy of deformation cannot, in general, be expressed in terms of extensions and changes of curvature of the middle surface, when it is necessary to include terms of order h*, without further information as to the manner in which the surface forces are applied. According to Mr Love's results f, the expression for the energy in the present problem should reduce to its first term; whereas (40) indicates that there is no manner of application of the surface forces by which such a result could be brought about.
We will now abandon the restriction to D = 0. It will then, be possible to find a deformation such that, not only is there no impressed force upon the interior of the shell, but also none upon either of the surfaces. Under these circumstances the stresses between contiguous parts must reduce themselves to a simple couple.
* or has there a different meaning from that belonging to it in (40). In (1) or = 0, <ra = 0, for the purposes of the present problem.
t Loc. cit. equations (12), (18). {December, 1889. I have been reminded by the Secretary that in the investigation of Mr Love it is expressly supposed (p. 504) that no surface tractions are applied. But the absence of normal forces would, aa it appears to me, be equivalent to a limitation upon the generality of the middle surface extensions, ffl} <r2.}given by
